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(54) High frequency glass antenna for automobiles

(57) A high frequency and broad band glass anten-
na for automobiles is provided, which has a strong di-
rectivity in one direction without having an effect of the
metal portion of a body even if the antenna is provided
near to the metal portion of a body. The antenna com-
prises an antenna line provided near to the metal portion
of a body, one end of the antenna line neighbored to the
metal portion being fed; and a parasitic line positioned

near to the antenna line for adjusting a directivity and a
frequency characteristic of reception sensitivity of the
glass antenna. The antenna line consists of a straight
antenna line has the length of (λ/4)κ. The parasitic line
is extended in parallel with the antenna line and consists
of at least one straight conductor lines having the length
of (3λ/8)κ. The length that the conductor line is over-
lapped with the antenna line is (λ/8)κ. The distance be-
tween the conductor line and the antenna line is (λ/64)κ.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a high fre-
quency glass antenna for automobiles, particularly to a
high frequency glass antenna for automobiles used for
transmitting/receiving an electric wave of a band more
than UHF band (300 MHz or more).

2. Related Art

[0002] As a high frequency glass antenna for automo-
biles used for transmitting/receiving an electric wave of
a high frequency band such as 300 MHz or more, there
have been provided high frequency glass antennas suit-
able for an automobile communication means utilizing
a GPS space satellite signal (1,575.42 MHz), a TV
broadcasting wave (471 - 771 MHz), 800 MHz band
(810 - 960 MHz), or 1.5 GHz band (1.429 ~ 1.501 GHz)
for automobile telephones, for example.
[0003] In these high frequency glass antennas for au-
tomobiles, a directivity is required, because if a glass
antenna receives electric waves coming from various di-
rections, then a ghost is generated due to the phase dif-
ference among the received waves.
[0004] When such a glass antenna is provided on a
front window or rear window of an automobile, the an-
tenna is to be provided at the region near to the metal
portion of a body, because a view field of a driver must
be maintained for the front window and heating lines are
formed on the rear window.
[0005] Japanese Patent Publication number
2002-135025 discloses the receiving system utilizing a
YAGI antenna (comprising a director and reflector)
showing a strong directivity for one direction as a glass
antenna having less effect to a multi-path when a run-
ning automobile receives an electric wave.
[0006] The high frequency glass antenna for automo-
biles disclosed in above-described Japanese Patent
Publication utilizes the metal portion of a body as a re-
flector, so that the directivity of the glass antenna is de-
cided by the position of the metal portion. This causes
a problem such that the freedom of a design for a direc-
tivity is disturbed. For example, in the case that an an-
tenna element is positioned horizontally near to the roof
of a body on an inclined front window or rear window,
the antenna has a directivity in an inclined direction of
the window, i.e., a downward direction. This means that
the antenna has no effective directivity in a horizontal
direction or elevation direction which is the direction of
a coming broadcasting wave.

SUMMARY OF THE INVENTION

[0007] An object of the present invention, therefore,

is to provide a high frequency and broad band glass an-
tenna for automobiles which has a strong directivity in
one direction without having an effect of the metal por-
tion of a body even if the antenna is positioned near to
the metal portion of a body.
[0008] In the high frequency glass antenna for auto-
mobiles in accordance with the present invention, an an-
tenna pattern is designed on the basis of a parasitic-type
of antenna (which consists of an antenna line connected
to a feeding point and a parasitic antenna insulated from
the feeding point) that typically is YAGI antenna among
beam antennas having a directivity in one direction. In
such a parasitic-type antenna, a directivity may be de-
termined by adjusting the phase difference between a
standing wave induced on the antenna line and a stand-
ing wave induced on the parasitic line.
[0009] The present invention is based on the recog-
nition that an intended direction of beam may be realized
without having an effect of the metal portion of a body
of an automobile even if a glass antenna is provided
near to the metal portion by varying a pattern and a po-
sition of a parasitic line arranged at the distance of the
range of (λ/84)κ - (λ/16)κ from the antenna line connect-
ed to a feeding point.
[0010] In general, an antenna line connected to a
feeding point has resonance points at only one frequen-
cy and frequencies integrally multiplied by said one fre-
quency. However, the glass antenna according to the
present invention may receive a broad band frequency
with a better sensitivity by capacitively coupling a para-
sitic line designed to have a resonance point different
from that of an antenna line to the antenna line.
[0011] In accordance with the present invention, a
glass antenna provided on the surface of a window of
automobiles for transmitting/receiving a high frequency
electric wave comprises an antenna line positioned near
to the metal portion of a body, one end of the antenna
line neighbored to the metal portion being fed; and a par-
asitic line positioned near to the antenna line for adjust-
ing a directivity and a frequency characteristic of recep-
tion sensitivity of the glass antenna.
[0012] The antenna line is connected to a feeding
point and has the length of (λ/4)κ, wherein λ is a wave-
length of a received wave in a high frequency band and
κ is a shortening factor. It is noted that the antenna line
is composed of at least one straight antenna line.
[0013] On the other hand, the parasitic line may be
structured as follows:

(1) The parasitic line is extended in parallel with the
antenna line and consists of at least one straight
conductor lines having the length in the range of (λ/
4)κ - (3λ/8)κ, the length of each of the straight con-
ductor lines being overlapped with the antenna line
is in the range of (λ/16)κ - (λ/8)κ, and the distance
between each of the straight conductor lines and
the antenna line is in the range (λ/84)κ - (λ/16)κ,
(2) The parasitic line consists of two straight con-
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ductor lines extending in parallel with the antenna
line and sandwiching a part thereof, the length of
each of the two conductor lines being (3λ/16)κ, and
a conductor line for connecting respective ends of
the two straight conductor lines, far from the feeding
point, the length of the part of respective straight
conductor lines overlapped with the antenna line is
(λ/8)κ, and the distance between each of the two
straight conductor lines and the antenna line is (λ/
64)κ.
(3) The parasitic line consists of a straight conductor
line positioned on the portion extended from the an-
tenna line in a direction opposite to the feeding
point, the length of the parasitic line being (λ/4)κ.

[0014] The antenna line may be a loop-shaped anten-
na line. In this case, the parasitic line consists of at least
one straight conductor line extended in parallel with the
loop-shaped antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 shows an antenna pattern of a high frequency
glass antenna of an embodiment 1.
Fig. 2 shows a directivity of the antenna in the em-
bodiment 1.
Fig. 3 shows a reception sensitivity (F/B ratio) of the
antenna in the embodiment 1.
Fig. 4 shows an impedance of the antenna in the
embodiment 1.
Fig. 5 shows a pattern of the antenna comprising
only the feeding line.
Fig. 6 shows a directivity of the antenna in Fig. 5.
Fig. 7 shows a reception sensitivity (F/B ratio) of the
antenna in Fig. 5.
Fig. 8 shows an antenna pattern of a high frequency
glass antenna of an embodiment 2.
Fig. 9 shows a directivity of the antenna in the em-
bodiment 2.
Fig. 10 shows an antenna pattern of a high frequen-
cy glass antenna of an embodiment 3.
Fig. 11 shows a directivity of the antenna in the em-
bodiment 3.
Fig. 12 shows a reception sensitivity (F/B ratio) of
the antenna in the embodiment 3.
Fig. 13 shows an antenna pattern of a high frequen-
cy glass antenna of an embodiment 4.
Fig. 14 shows a directivity of the antenna in the em-
bodiment 4.
Fig. 15 shows a reception sensitivity (F/B ratio) of
the antenna in the embodiment 4.
Fig. 16 shows an antenna pattern of a high frequen-
cy glass antenna of an embodiment 5.
Fig. 17 shows a directivity of the antenna in the em-
bodiment 5.
Fig. 18 shows a reception sensitivity (F/B ratio) of

the antenna in the embodiment 5.
Fig. 19 shows an antenna pattern of a high frequen-
cy glass antenna of an embodiment 6.
Fig. 20 shows a directivity of the antenna in the em-
bodiment 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] Embodiments in accordance with the present
invention will now be described with reference to the ac-
companying drawings.

EMBODIMENT 1

[0017] Fig. 1 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 1. The glass
antenna is provided on a front window 8 surrounded by
a body 6. As shown in the figure, the antenna is provided
on the upper right portion of the front window 8 near to
the metal portion 6 (the roof) of a body in order not to
disturb a view field of a driver. The front window is in-
clined at an angle of 30° - 4 0° with respect to a vertical
direction. The antenna is composed of a combination of
a straight antenna line (a feeding line) 10 of a λ/4 mo-
nopole type or the like and one straight conductor line
(a parasitic line) 12. The parasitic line 12 is extended in
parallel with the feeding line 10 and is partly overlapped
with the feeding line 10, the line 12 being not coupled in
DC (direct current) to the line 10. Reference numeral 16
shows a feeding point to which one end of the feeding
line 10 is connected.
[0018] It is noted that λ is a wavelength of a received
electric wave and κ is a shortening factor. The shorten-
ing factor relates to a propagation rate of a wave prop-
agating through a dielectric substrate (a glass plate in
this case), and is a ratio of the size of an antenna formed
on the dielectric substrate to be resonated with respect
to the size of an antenna provided in a space to be res-
onated. κ is omitted in the figure for a simplicity of the
drawing.
[0019] The length of the feeding line 10 is (λ/4)κ. The
parasitic line 12 is overlapped with the feeding line 10
across the length (λ/8)κ which is a half of the length of
the feeding line 10. The length of non-overlapped por-
tion of the line 12 is (λ/4)κ. The total length of the para-
sitic line 12 is, therefore, (3λ/8)κ.
[0020] The parasitic line 12 is positioned at the dis-
tance of (λ/32)κ from the feeding line 10. In this manner,
the parasitic line 12 is positioned near to the feeding line
10 to adjust a directivity and a frequency characteristic
of reception sensitivity.
[0021] According to the present embodiment, an an-
tenna may be implemented, in which a directivity and a
stable reception performance in a broad band is realized
by combining the feeding line 10 and parasitic line 12.
[0022] As an example, concrete sizes will now be
studied for the case that a resonance frequency is 600
MHz. λ is 50 cm for this case. Assuming that a shorten-

3 4



EP 1 587 159 A1

4

5

10

15

20

25

30

35

40

45

50

55

ing factor is 0.65, the length of the feeding line 10 is
(50/4) 3 0.65 = 8.1 cm, the length of the parasitic line
12 is (3 3 50/8) 3 0.65 = 12.2 cm, and the distance
between the lines 10 and 12 is (50/32) 3 0.65 = 1.0 cm.
It is appreciated from these sizes that the area occupied
by the glass antenna is small.
[0023] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 2
was obtained. It is appreciated that the strong directivity
in a forward direction of an automobile was realized.
[0024] Also, the frequency characteristic of F/B
(Front/Back) ratio was determined. The characteristic
shown in Fig. 3 was obtained. Herein, the F/B ratio is a
difference between a directive gain in a frontward direc-
tion (i.e., a direction in which a beam is radiated from
the antenna) and a directive gain in a backward direc-
tion, and is a estimation factor for an antenna directive
gain (a beam strength). If the value of the F/B ratio is
small, the directivity has the small difference between
the frontward directive gain the backward directive gain,
resulting in a rounded directivity characteristic. On the
other hand, if the value of the F/B ratio is large, the di-
rectivity has the large difference between the frontward
directive gain and the backward directive gain, resulting
in a characteristic having a strong directivity in a forward
direction. The F/B ratio in Fig. 3 is represented by the
ratio between the average directive gain for 180° range
in a forward direction and the average directive gain for
180° range in a backward direction. For the calculation
of the average gain, the method for calculating an areal
average was applied. It is noted that the first half sensi-
tivity corresponding to the average directive gain for
180° range in a forward direction described above and
the average value are shown together in Fig. 3. It is ap-
preciated from the F/B ratio in Fig. 3 that the antenna
has a strong directivity in a forward direction.
[0025] Fig. 4 shows the measured result of an anten-
na impedance in the range of 300 MHz - 900 MHz. It is
appreciated from the measured result that the antenna
has stable resonance points (designated by the mark V)
in a broad band.
[0026] Fig. 5 shows a glass antenna comprising only
the feeding line 10 for comparison. The directivity of this
glass antenna is shown in Fig. 6 and the frequency char-
acteristic of the F/B ratio is shown in Fig. 7. Figs. 6 and
7 correspond to that shown in Figs. 2 and 3 in the
present embodiment.
[0027] As clear from the comparison of these charac-
teristics, it is appreciated that the antenna according to
the present embodiment has a strong directivity in a for-
ward direction through a broad band in comparison with
the antenna in Fig. 5.

EMBODIMENT 2

[0028] Fig. 8 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 2. This glass
antenna has the same antenna pattern as in the embod-

iment 1 except that the sizes of them are different.
[0029] According to the present embodiment, a para-
sitic line 40 having the length of (λ/4)κ is positioned in
parallel with a feeding line 10 of (λ/4) monopole type.
The distance between the lines 10 and 40 is in the range
of (λ/84)κ - (λ/64)κ.
[0030] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 9
was obtained. It is appreciated that the strong directivity
in a forward direction of an automobile was realized.

EMBODIMENT 3

[0031] Fig. 10 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 3. While a
feeding line is composed of one conductor line in the
embodiments 1 and 2, a feeding line in the present em-
bodiment 3 is composed of a loop-shaped feeding line
50. The loop-shaped feeding line 50 is formed by two
straight conductor lines extended in parallel and fed by
the common feeding point 16, each line having a length
of (λ/4)κ and the distance between two conductor lines
being (λ/84 ~ λ/64)k, and respective ends of the two
conductor lines far from the feeding point 16 being con-
nected each other.
[0032] A parasitic line 60 is positioned in parallel with
the feeding line 50. The length of the parasitic line 60 is
in the range of (λ/4)κ - (3λ/8)k, and the length thereof
overlapped with the square loop-shaped antenna 50 is
in the range of (λ/32)κ - (λ/8)κ.
[0033] The distance between the loop-shaped line 50
and the parasitic line 60 is in the range of (λ/64)κ - (λ/
32)k.
[0034] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 11
was obtained. It is appreciated that the strong directivity
in the forward direction of an automobile was realized.
[0035] Also, the frequency characteristic of F/B ratio
was determined. The characteristic shown in Fig.12 was
obtained. It is appreciated from the F/B ratio in Fig. 12
that the antenna has a strong directivity in a forward di-
rection.
[0036] According to the glass antenna of the present
embodiment, the directive gain was about 3 dB higher
than that in the embodiments 1 and 2.

EMBODIMENT 4

[0037] Fig. 13 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 4. This glass
antenna is composed of a combination of a straight an-
tenna line (a feeding line) 10 of a λ/4 monopole type or
the like and two straight conductor lines (parasitic lines)
12 and 14 extended in parallel with the feeding line 10
and sandwiching a part of the feeding line 10, the lines
12 and 14 being not coupled in DC (direct current) to the
line 10. Reference numeral 16 shows a feeding point to
which one end of the feeding line 10 is connected.
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[0038] The length of the feeding line 10 is (λ/4)k. The
parasitic lines 12 and 14 are overlapped with the feeding
line 10 across the length (λ/8)κ which is a half of the
length of the feeding line 10. The length of non-over-
lapped portion of each of the lines 12 and 14 is (λ/4)k.
Total length of each of the parasitic lines 12 and 14 is,
therefore, (3λ/8)k.
[0039] Respective parasitic lines 12 and 14 are posi-
tioned at the distance of (λ/64)κ from the feeding line
10. The distance between the parasitic lines 12 and 14
is (λ/32)k.
[0040] The parasitic lines 12 and 14 are positioned
near to the feeding line 10 as described above to adjust
a directivity and a frequency characteristic of reception
sensitivity. In this manner, a broad band antenna having
a directivity may be realized by the combination of the
feeding line 10 and parasitic lines 12, 14 to be resonated
at a high frequency.
[0041] As an example, concrete sizes will now be
studied for the case that a resonance frequency is 600
MHz. λ is 50 cm for this case. Assuming that a shorten-
ing factor is 0.65, the length of the feeding line 10 is
(50/4) 3 0.65 = 8.1 cm, the length of respective parasitic
lines 12 and 14 are (3 3 50/8) 3 0.65 = 12.2 cm, and
the distance between the lines 12 and 14 is (50/32) 3

0.65 = 1.0 cm. It is from these sizes appreciated that the
area occupied by the glass antenna is small.
[0042] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 14
was obtained. Fig. 15 shows a frequency characteristic
of F/B ratio for an electric wave in the range of 470 - 770
MHz. It is appreciated from these characteristics that the
strong directivity across a broad band in the forward di-
rection of an automobile was realized.

EMBODIMENT 5

[0043] Fig. 16 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 5. This glass
antenna has a pattern which is a modified pattern of the
parasitic line of the glass antenna in Fig. 8. A parasitic
line 20 consists of two conductor lines 20a and 20b are
extended in parallel with the feeding line 10 and sand-
wiching a part of the feeding line 10, and a conductor
line 20c which connects the right ends of the two con-
ductor lines to each other.
[0044] The parasitic lines 20a and 20b are overlapped
with the feeding line 10 across the length of (λ/8)κ. The
length of non-overlapped portion of each of the parasitic
lines is (λ/16)κ. Total length of each of the parasitic lines
20a and 20b is, therefore, (3λ/16)κ.
[0045] Respective parasitic lines 20a and 20b are po-
sitioned at the distance of (λ/64)κ from the feeding line
10. Therefore, the length of the parasitic line 20c is (λ/
32)κ.
[0046] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 17
was obtained. Also, a frequency characteristic of F/B ra-

tio of this glass antenna was measured. Fig. 18 shows
a measured frequency characteristic of F/B ratio. It is
appreciated from these characteristics that the strong
directivity across a broad band in the forward direction
of an automobile was realized.

EMBODIMENT 6

[0047] Fig. 19 shows an antenna pattern of a high fre-
quency glass antenna of an embodiment 6. This glass
antenna comprises a parasitic line 30 having the length
of (λ/4)κ positioned on the portion extended from of the
feeding line 10. The distance in an extended direction
between the feeding line 10 and the parasitic line 30 is
in the range of (λ/84)κ - (λ/64)κ.
[0048] A directivity in a horizontal plane of this glass
antenna was measured. The directivity shown in Fig. 20
was obtained. It is appreciated that the strong directivity
in the forward direction of an automobile was realized.

Claims

1. A glass antenna provided on the surface of a win-
dow of automobiles for transmitting/receiving a high
frequency electric wave, comprising:

an antenna line positioned near to the metal
portion of a body, one end of the antenna line
neighbored to the metal portion being fed; and
a parasitic line positioned near to the antenna
line for adjusting a directivity and a frequency
characteristic of reception sensitivity of the
glass antenna.

2. The glass antenna according to claim 1, wherein

the antenna line consists of at least one straight
antenna line having the length of (λ/4)κ, where-
in λ is a wavelength of a received wave in a high
frequency band and κ is a shortening factor,
the parasitic line is extended in parallel with the
antenna line and consists of at least one
straight conductor lines having the length in the
range of (λ/4)κ - (3λ/8)κ,
the length of each at the straight conductor
lines being overlapped with the antenna line is
in the range of (λ/16)κ - (λ/8)κ, and
the distance between each of the straight con-
ductor lines and the antenna line is in the range
(λ/84)κ - (λ/16)κ.

3. The glass antenna according to claim 1, wherein the
antenna line consists of a loop-shaped antenna line
composed of two straight conductor lines extended
in parallel each having the length of (λ/4)κ, wherein
λ is a wavelength of a received wave in a high fre-
quency band and κ is a shortening factor, one ends
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of the two straight conductor lines being connected
to a feeding point, the other ends thereof being con-
nected each other, and the distance therebetween
being in the range of (λ/84)κ - (λ/16)κ,

the parasitic line consists of at least one straight
conductor line extended in parallel with the
loop-shaped antenna.

4. The glass antenna according to claim 1, wherein

the antenna line consists of at least one straight
antenna line having the length of (λ/4)κ, where-
in λ is a wavelength of a received wave in a high
frequency hand and κ is a shortening factor,
one end of the straight antenna line being con-
nected to a feeding point,
the parasitic line consists of two straight con-
ductor lines extending in parallel with the an-
tenna line and sandwiching a part thereof, the
length of each of the two straight conductor
lines being in the range of (3λ/8)κ - (λ/2)κ, the
length of the part of respective straight conduc-
tor lines overlapped with the antenna line is in
the range of (λ/16)κ - (λ/8)κ, and
the distance between each of the two straight
conductor lines and the antenna line is in the
range of (λ/64)κ - (λ/16)κ.

5. The glass antenna according to claim 1, wherein

the antenna line consists of at least one straight
antenna line having the length of (λ/4)κ, where-
in λ is a wavelength of a received wave in a high
frequency band and κ is a shortening factor,
one end of the straight antenna line being con-
nected to a feeding point,
the parasitic line consists of two straight con-
ductor lines extending in parallel with the an-
tenna line and sandwiching a part thereof, the
length of each of the two conductor lines being
(3λ/16)κ, and a conductor line for connecting
respective ends of the two straight conductor
lines far from the feeding point,
the length of the part of respective straight con-
ductor lines overlapped with the antenna line is
(λ/8)κ, and
the distance between each of the two straight
conductor lines and the antenna line is (λ/64)κ.

6. The glass antenna according to claim 1, wherein

the antenna line consists of at least one straight
antenna line having the length of (λ/4)κ, where-
in λ is a wavelength of a received wave in a high
frequency band and κ is a shortening factor,
one end of the straight antenna line being con-
nected to a feeding point, and

the parasitic line consists of a straight conduc-
tor line positioned on the portion extended from
the antenna line in a direction opposite to the
feeding point, the length of the parasitic line be-
ing (λ/4)κ.
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